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Aortocaval fistula treated by aortic exclusion 
Daniel  S. Wool ley,  MD,  and R ichard  K. Spence, MD,  Camden, N.J. 
Aortocaval fistulas are a rare complication of  spontaneous rupture of  an abdominal aortic 
aneurysm, representing an incidence of 2% and 4%. A review of the literature revealed 159 
reported cases of  aortocaval fistulas. We recently had a patient admitted to our institution 
with an abdominal aortic aneurysm that ruptured into the vena cava. The presence of  the 
fistula was only recognized uring operation. Primary closure of  the fistula was not 
possible, and the aneurysmal segment was excluded. To our knowledge, this is the first 
report of  aortic exclusion being used as the surgical treatment of  an aortocaval fistula. 
(J VASC SURG 1995;22:639-42.) 
Spontaneous aortocaval fistula is a rare and 
dangerous complication of  an abdominal aortic 
aneurysm. Although the incidence of  ruptured ab- 
dominal aortic aneurysms forming venous fistulas is 
between 2% to 4%, the mortality rate o f  this 
condit ion is approximately 30%. 1-a 
The first case of  a ruptured aortic aneurysm that 
produced an aortocaval fistula was reported by James 
Syme in 1831.1 Although surgical repair o f  a 
spontaneous aortocaval fistula was first reported by 
Lehman in 1935, 2 this attempt was unsuccessful and 
the patient died after 15 hours. Cooley 4reported the 
first successful repair in 1955. Since that time 159 
cases o f  aortocaval fistulas have been reported up to 
1991. 2 This is a case report o f  a patient with an 
unrecognized aortocaval fistula who was treated with 
exclusion o f  the aneurysm and a review of  the current 
literature. 
CASE REPORT 
The patient is a 77-year-old white man with no 
significant medical history who was admitted to our 
hospital after being transferred from another institution 
with the diagnosis of a ruptured abdominal aortic aneu- 
rysm. The patient was admitted with complaints of 3 to 4 
days of worsening back pain and new onset of lower 
extremity edema. 
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Initial ultrasonography before transfer demonstrated 
an 8.5 cm abdominal aortic aneurysm with thrombus but 
without evidence of extravasation. His pretransfer systolic 
blood pressure, which had increased to 170 mm Hg, was 
being treated with intravenous nitroglycerin. On arrival at 
our institution, physical examination demonstrated a soft, 
nondistended, nontender abdomen without masses or 
bruits. It is of note that the patient was 6 feet tall and 
weighed 100 kg, making physical examination of the 
abdomen difficult. The lungs were clear to auscultation, 
and the heart sounds were regular without murmurs. The 
patient had two plus pitting edema of both lower 
extremities. Electrolytes were normal except for a low 
potassium, 2.6 mEq/L. The patient's hemoglobin was 8.0 
gm/dl, and coagulation studies were slightly prolonged, 
PT/aPTT = 15.1/32.2 sec. His coagulopathy and anemia 
were corrected with blood products, and his electrolytes 
were repleted over a period of 1 hour. A computed 
tomography (CT) scan demonstrated a 7 x 8 cm infrarenal 
abdominal aortic aneurysm without evidence of intraret- 
roperitoneal bleeding (Fig. 1). 
Because of his symptoms, the patient was taken to the 
operating room for emergency repair of his aneurysm. 
Pulmonary artery flow-directed catheter studies demon- 
strated acardiac output of 12.3 L/min and a cardiac index 
of 5.6 L/minim 2. The patient's systemic vascular resistance 
was 318 dynes/sec/cm s, and central venous pressure was 17 
mm Hg. An intraoperative transesophageal echocardio- 
gram demonstrated normal size and function of the left and 
right ventricles, with trace mitral regurgitation and aortic 
insufficiency. 
A standard midline operative approach was made. An 
8 × 7 cm infrarenal abdominal aortic aneurysm was 
identified. After proximal and distal control were obtained, 
the aneurysm was opened, followed by a large rush of 
venous blood, which we aspirated for later washing and 
reinfusion. A 1 to 2 cm communication between the 
aneurysmal sac and the vena cava was identified. Although 
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Fig. 1. Preoperative abdominal CT scan with contrast demonstrates contained aneurysm 
without evidence of extravasation. 
a direct suture closure was attempted, the tissue of the 
aneurysmal sac would not hold together, with resultant 
widening of the fistula. Compression of the cava slowed 
bleeding, but losses surpassed our ability to salvage and 
reinfuse shed blood or to replace it with banked blood. 
Transesophageal echocaMiography readings howed both 
a contracted ventricle caused by hypovolemia nd wall 
motion abnormalities suggestive of myocardial ischemia. 
Therefore it was decided to close the aneurysmal sac to 
contain blood loss while continuing fluid and blood 
resuscitation. A total of 1200 ml of shed, washed blood was 
eventually reinfused, as well as 6 units of homologous 
blood. The aneuwsm was closed primarily, and the aorta 
was excluded by ligation and stapling proximally and 
distally (Fig. 2). Lumbar arteries were oversewn before the 
aneurysm was closed. A 22 mm woven Dacron graft was 
sewn end to end to the proximal aorta and end to side to 
the common femoral arteries. 
After operation, the patient no longer had hyperdy- 
namia, with both cardiac output and index decreased to 5.7 
L/min and 2.6 L/min/m 2, respectively. The patient's 
postoperative course was complicated by a deep vein 
thrombosis (DVT) of the right leg and subsequent 
occlusion of both iliac veins and the inferior vena cava at the 
level of L-4. The patient was treated for this with long-term 
warfarin anticoagulation. On postoperative day 22, the 
patient had development of an episode of bacteremia, 
Ado~anella morganii, for which he was treated successfully 
with intravenous antibiotic therapy, followed by long-term 
oral antibiotics. 
The patient was discharged to home on long-term 
anticoagulation and antibiotic therapy in stable condition 
approximately 1 month after admission. 
DISCUSSION 
Through 1991, 159 cases of  aortic fistulas to the 
inferior vena cava (IVC) have been reported. Most  of  
these are a result o f  a spontaneous rupture of  an 
atherosclerotic aneurysm directly into the adjacent 
vena cava. The current theory behind the develop- 
ment  of  these fistulas is that pressure and tension 
from large aneurysms produce necrosis of  the aortic 
wall. This results in an adventitial inf lammatory 
reaction and adherence of  the adjacent veins, that is 
the vena cava to the diseased aorta. The process 
eventually ruptures the aortic wall/caval interface, 
creating a fistula. 2'5 
Aortocaval fistulas are most  often found in men 
with an average agc 0 f65  years. 1'3'6,7 Patients may be 
admitted with confusion, lethargy, abdominal  or low 
back pain, or dyspnea. 1 Most  have a palpable 
abdominal mass with a loud machinery murmur.  2
H igh  output failure 2 with elevated central venous 
pressure and pulmonary edema or lower l imb edema, 
cyanosis, pulsating varicose veins, hematuria, rectal 
bleeding, or priapism may be present. 2'6'8q5 Overall 
mortal ity rates have been reported between 28% and 
30%.  2 
Although our patient had symptoms consistent 
with a ruptured or expanding abdominal aortic 
aneurysm, he lacked several key f ind ings-pa lpable  
mass, dyspnea, and an abdominal b ru i t -  associated 
with an aortocaval fistula. His large body habitus 
made abdominal examination particularly difficult. It  
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was only after he was in the operating room that his 
pulmonary hypertension a d distended intraabdomi- 
nal veins became apparent. Both elevated central 
venous pressures and cardiac output were noted in 
the operating room, but we did not appreciate the 
significance of these findings at the time. 
Diagnosis of an aortocaval fistula before opera- 
tion is helpful to plan operative strategy and to 
prepare for blood loss caused by hemorrhage. Both 
ultrasonography, either B-mode or duplex, and CT 
scanning have been used to demonstrate the fis- 
tula. I6'17 Direct insonation of the IVC with phased 
Doppler ultrasonography will make the diagnosis by 
showing the presence of cardiac-phased high flow. 
When these fail, more invasive methods, including 
arteriography and venography, with passage of a 
balloon-tipped catheter through the femoral vein 
into the IVC to look for pressure gradients, elevated 
centravenous pressures, and increased oxygen con- 
tent in the venous blood may be used. Is The failure 
to demonstrate the fistula by CT scanning in our 
patient may be a result of timing of the scans or the 
initial size of the fistula. 
The most important feature of surgical repair is 
proximal and distal control of both the aorta and the 
IVC. This is accomplished either by including the 
vena cava and the iliac veins in the dissection of the 
aneurysm, by insertion of balloons into the IVC to 
obtain control of bleeding, or by direct compression 
of these vessels in the emergency situation. I f  the 
diagnosis is not suspected before operation and 
control of the IVC is not obtained, there is an 
increased risk for massive hemorrhage or air embo- 
lism. The fistula is usually closed primarily with 
nonabsorbable suture, although there have also been 
reports of patch repair of the fistula with Dacron.iS A 
few cases of ligation of the vena cava have also been 
reported. 9,13,19 We attempted primary closure of the 
fistula but did not consider either patch closure or 
IVC ligation. Once the tissue failed to hold sutures, 
we believed that patching would be ineffective. We 
believed that exclusion and bypass would avoid the 
need to ligate the IVC. 
The procedure of aortic exclusion for treatment of
a ruptured abdominal aortic aneurysm was described 
recently by Corson et al.20 The procedure has been 
shown to be an effective repair with the advantage of 
decreasing blood loss and transfusion require- 
ments. 21,n To our knowledge, this is the first 
reported case of aortic exclusion used in the treatment 
of an aortocaval fistula. 
3/£ morganii is a common organism found in 
hospital infections. It is a species that is free living in 
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Fig. 2. Schematic illustration of surgical repair used in 
patient presented. Aorta was divided proximally and 
oversewn. End-to-end anastomosis was performed proxi- 
mally. Distal end of graft was sewn into common femoral 
arteries in end-to-side fashion. Position of fistula is depicted 
behind aorta. 
water, soil, and sewage. Some ~l/iorganella spare part 
of the normal intestinal flora. A postoperative CT 
scan, obtained for low-grade fevers, demonstrated 
fluid around the graft without evidence of abscess. It 
is probable that the bacteremia was a result of 
bacterial translocation and was not related to the fluid 
collection. Although the patient's blood culture 
results were negative at the time of discharge, the 
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decision was made to have him continue receiving 
antibiotics long term and reassess his clinical and graft 
status periodically to look for signs of infection. The 
patient is alive and doing well a little more than 2 
years after his surgery. 
The approach of aortic exclusion provided an area 
of stasis in the native aorta, which we expected to 
thrombose and close the fistula. Despite receiving 
DVT precautions, sequential compression stockings, 
and subcutaneous heparin (5000 units subcutaneous 
every 8 hours), our patient had development of a 
DVT and thrombosis of his IVC. We theorize that 
the vena cava thrombosis and DVT were related to 
propagation of the thrombus from the excluded 
aortic segment. Although unsuccessful in this in- 
stance, prophylaxis against venous thrombosis is 
advisable in similar cases. 1'23-7 
Because of their rarity, aortocaval fistulas present 
a challenge to the vascular surgeon. Early preopera- 
tive recognition, attention to blood loss, the use of  
autotransfusion, and use of appropriate bypass tech- 
niques can lead to satisfactory outcomes in most 
patients. 
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